Honors Capstone Research Summer
Program
Summer 2017

Implementation of Self Leveling Controller on
a Legged Rover
Rahul Rameshbabu, Dr. Farbod Fahimi
The Department of Mechanical and Aerospace Engineering
Introduction

Key Findings/Results

• For rovers to explore harsh environments and
perform search and rescue operations, stability is
crucial.
• A self leveling control algorithm can be used to
achieve stability.
• The control algorithm that will be used was
developed in the UAH MAE department.
• The algorithm uses a closed loop approach that
takes the leg lengths, roll angle, and pitch angle
as inputs and has leg velocities as outputs.

• The response of each rover leg was found by
taking the velocities measured by the motion
capture system and plotting them vs. the
microcontroller commands applied.
• The responses were added to the control
algorithm to output accurate microcontroller
commands for each leg of the rover.

Materials Methods
• To implement the controller, a 4 legged rover
was designed and fabricated using polycarbonate
, aluminum, and linear actuators.
• To test the rover with roll and pitch angles from
-15 to 15 degrees, a testing platform was
designed and fabricated using MDF and linear
actuators.
• The response of the rover and platform legs to
microcontroller commands was modelled using a
VICON motion capture system.
• The required inputs for the controller were
calculated in real time at 200hz using the motion
capture system and a MATLAB script.

Controller

Future Testing
• The next step is to test the rover on the platform
from -15 to 15 degrees roll and pitch.
• The body angles of the rover will be recorded
throughout the trial, and the body angle error
will be taken relative to 0 degrees.
• After roll and pitch are tested independently,
combinations of roll and pitch angles will be
tested in the same way.
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